Effect of dietary docosahexaenoic acid on the endothelium-dependent vasorelaxation in diabetic rats.
1. The aim of the present study was to investigate the responses to acetylcholine (ACh; 3 nmol/L-30 micromol/L) and sodium nitroprusside (SNP; 3 nmol/L-30 micromol/L) of precontracted aortic rings from diabetic rats supplemented with docosahexaenoic acid (DHA). 2. Diabetes was induced by streptozotocin (STZ; 55 mg/kg). Diabetic and sham rats were fed, over a period of 8 weeks, either control diet or a DHA-supplemented diet. Aortic endothelial fatty acid composition was analysed by gas chromatography. The involvement of endothelial-derived nitric oxide (NO) and cyclo-oxygenase (COX) metabolites in response to ACh was assessed using the NO synthase inhibitor N(G)-nitro-L-arginine methyl ester (100 micromol/L) and the COX inhibitor indomethacin (1 micromol/L), respectively. 3. The DHA-supplemented diet induced a small increase in n-3 polyunsaturated fatty acids (PUFA; P < 0.001) owing to the incorporation of DHA in the endothelial cells of sham animals (1.6 +/- 0.2% in the DHA group compared with traces in the control group; P < 0.001) and diabetic animals (1.3 +/- 0.2% in the DHA group compared with traces in control group; P < 0.001), without a decrease in n-6 PUFA, despite a small decrease in arachidonic acid content (P < 0.05). Diabetes did not modify the incorporation of DHA in endothelial cells, but did significantly increase the arachidonic acid content (0.6 +/- 0.0 vs 0.4 +/- 0.1% in control group in the STZ and sham groups, respectively; P < 0.001). Acetylcholine-induced relaxation was significantly reduced in STZ groups compared with the sham groups (P < 0.001) and the DHA-supplemented diet did not modify these effects. In contrast, neither the DHA-supplemented diet nor diabetes affected the aortic relaxation induced by SNP. N(G)-Nitro-L-arginine methyl ester strongly inhibited the relaxant effects of ACh in the sham groups (P < 0.001) and abolished ACh-induced relaxation in the STZ groups (P < 0.001). The diet did not modify these effects. In the presence of indomethacin, the relaxation induced by ACh was decreased in the sham groups (P < 0.01), but not in the STZ groups. The DHA-supplemented diet did not have any effect on these responses. 4. In conclusion, these results suggest that, in the present study, the endothelial dysfunction occurring in the rat model of STZ-induced diabetes is associated with modifications of both the synthesis of COX derivatives and NO metabolism and is not affected by dietary supplementation with DHA.